Connexin-made channels as pharmacological targets.
Gap junctions are clusters of intercellular channels that provide morphological support for direct diffusion of ions and low-molecular-weight molecules between adjacent coupled cells. Each gap junction channel is made by docking of two hemichannels or connexons, each formed by assembly of six proteins (connexins). 21 members of the connexin gene family are likely to be expressed in the human genome. These ubiquitous gated channels, allowing rapid intercellular communication and synchronisation of coupled cell activities, play critical roles in many signalling processes, including co-ordinated cardiac and smooth muscle contractions, neuronal excitability, neurotransmitter release, insulin secretion, epithelial electrolyte transport, etc. Mutational alterations in the connexin genes are associated with the occurrence of multiple pathologies, such as peripheral neuropathies, cardiovascular diseases, dermatological diseases, hereditary deafness and cataract. But the neuro- and cardioprotective effects of blocking agents of junctional channels show that closure of these channels may also be beneficial in certain pathological situations. Consequently, modulation of gap junctional intercellular communication is a potential pharmacological target. In contrast to most other membrane channels, no natural toxin or specific inhibitor of junctional channels has been identified yet and most uncoupling agents generally also affect other ionic channels and receptors. Future research, based for example on the recent developments in genetics, may clarify gap junction physiology. This will in turn provide promising perspectives for the development of targeted drugs.